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A large muffle furnace can be built by any laboratory. A
sheet iron frame can be used for the sides. The top and bottom
of the shell can be in the form of lids of the same material. It is
well to place at the top and bottom of each corner of the frame,
and on the inside of it, right angle strips of hoop iron. These
make the shell more rigid. The opening for the muffle should
be central and the frame or shell should be just as deep as
the muffle is long, so that the muffle will rest in the frame
and come just flush with the outside of the shell. The muffle
opening in the frame should fit exactly around the outside of
the ends of the muffle, so that very little plastering around it
with the cement will be necessary. The author uses No. 17
gauge wire for the muffle furnaces, that is, 0.045 inch diam-
eter. Three coils are wound around the muffle and connected
in parallel. The writer places the parallel leads on the outside of
the furnace shell, thereby keeping the leads away from the heat,
and more accessible. The leads are enclosed in red fiber insulating
tubes and supported in brass brackets. One lead is placed on
the right side of the furnace shell and the other on the left side.
This gives a neat appearance. Where the ends of the coils pass
through the metal shell, they are carried through small quartz or
pipe-clay insulating tubes to join the leads. Each coil is 120 feet
long for a 240 volt, direct current. The heat is regulated by means
of a rheostat (see Photo No. 3, page 119) of 14 to 25 amps, capacity.
The doors are sheet iron, lined with fire-brick. They slide up and
down* in sheet-iron guides and are hung on a lever. The leads
are of No. 8 gauge ni-chrome wire of the same make as the heating
wire. The furnace shell is given a coat of stovepipe enamel and, if
preferred, it can be then given a white finish consisting of two coats
of aluminum paint. Fifty pounds of magnesia oxide are needed to
fill in all spaces around the core and retain the heat. The entire
inside of the shell except the space occupied by the muffle is filled
with this non-conducting powder. Four right-angle strips of sheet
brass about one-eighth inch thick will be needed to support the
combustion tube.    This gives a combustion furnace that will come to full
heat in thirty minutes, and saves the cost of the core tube.
* Or the door can be made to open on side hinges, horizontally. Such a
door can be lined with a fire-brick that fits the muffle opening and projects
into the same. This liner keeps heat in better than one that slides up and
down. The author finds it convenient to mold and burn his own liners.